Background: There is a huge need to develop molecular typing methods which are simple to perform, rapid and cost effective to confirm clonality of nosocomial isolates in outbreak situations. Objectives: The aim of the study was to investigate a hospital outbreak of multi-drug resistant (MDR) Klebsiellapneumoniae septicemia in a paediatric surgery intensive care unit (PSICU) using a repetitive extragenic palindromic polymerase chain reaction (REP-PCR). Materials and Methods: MDR Klebsiella pneumoniae isolates from an outbreak of nosocomial sepsis were typed byREP-PCR using consensus primers. Isolates from different intensive care units (ICUs) but with similar antibiogram were also genotyped for comparison. Results and Conclusion: A cluster of twelve MDR K Pneumoniae septicemia cases was identified at the PSICU by genotyping using REP-PCR. Surveillance cultures failed to pick up any source of infection. REP-PCR was found to be a rapid and simple tool for investigation outbreaks in hospitals. Due to early detection we could initiate infection control practices with focus on hand washing and prevent the further transmission of the organism.
clusters of infections in hospitals viz. pulsed field gel electrophoresis (PFGE), random amplified polymorphic DNA (RAPD) etc., Eukaryotic and prokaryotic DNA contains so-called repetitive DNA elements distributed more or less randomly over the genome. A PCR-based fingerprinting system that uses consensus primers for the repetitive extragenic palindromic (REP) sequences found in many bacterial chromosomes has been shown to be applicable to a wide range of bacterial species and is known as repetitive extragenic palindromic polymerase chain reaction (REP-PCR). [4] [5] [6] [7] The PCR-products are separated using agarose gel electrophoresis. These patterns can be analysed manually or by using softwares e.g. BioNumerics. Several publications have shown the application of this technique in rapid typing of isolate from hospital based outbreaks. The aim of the present study was to assessthe utility of REP-PCR to investigate a hospital outbreak of multi-drug resistant (MDR) K. pneumoniae septicemia in a paediatric surgery ICU (PSICU).
Material and Methods
Laboratory based surveillance performed regularly in our clinical bacteriology laboratory was able to detect clustering of cases of K. pneumoniae septicemia in patients admitted to the PSICU. Retrospective data was collected of all paediatric patients reported to have K. pneumoniae septicemia with similar antibiogram. All isolates were identified using standard identification protocols. [8] Antimicrobial susceptibility was performed by the Kirby Bauer's disc diffusion method following the Clinical and Laboratory Standards Institute (CLSI) guidelines using the
Introduction
Nosocomial infections due to multidrug resistant members of family Enterobacteriaceae are a major cause of morbidity and mortality in most of the hospitals in the developing countries. [1] [2] [3] Outbreaks due to such strains spread swiftly in any hospital through contaminated hands, fomites, contaminated fluids etc., It is imperative to identify the existence of such strains in the hospital environment and keep a close watch on the patterns of spread. K. pneumonia is an opportunistic pathogenthat are being implicated in sporadic epidemics of hospital infection with increasing frequency. Molecular typing techniques have been used in the past to help identify Indian Journal of Medical Microbiology vol. 33, No. 2
Muller Hinton agar (Difco) and antimicrobial discs (Oxoid and Hi-Media). [9] Tigecycline disc diffusion criteria are not yet established by CLSI or EUCAST, therefore the FDA criteria were folllowed. [10, 11] The following antimicrobial agents were used-cefotaxime (30 µg), cefoperazone (75 µg), gentamicin (10 µg), amikacin (30 µg), ciprofloxacin (5 µg), nalidixic acid (30 µg), norfloxacin (10 µg), cotrimoxazole (25 µg), nitrofurantoin (300 µg), imipenem (10 µg), piperacillinandtazobactam (75 µg + 10 µg), cefoperazoneandsulbactam (75 µg + 30 µg), tetracycline (30 µg) and tigecycline (15 µg). In addition, surveillance cultures from the environment including all high touch surfaces (bed rails, door knobs, Mayo tables, medicine trolleys, pediatric incubators, monitors, stethoscopes etc.) as well as swabs from health care workers (nasal, oral, axilla, webs of hands and feet, rectal) working in the PSICU were also taken to identify the source of infection.
Whole-cell repetitive extragenic palindromic sequence-based PCR (REP-PCR)
Five isolates of K. pneumoniae with similar antibiogram which could be retrieved were genotyped by using REP-PCR by the method described earlier with few modifications. [4] Briefly, bacterial isolates were inoculated on nutrient agar plates and incubated at 37ºC. To prepare genomic DNA, bacterial isolates were collected, re-suspended in 600 mL of lysisbuffer [20 mmol Tris-ClpH 7.5, 10 mmolethylenediaminetetraacetic acid (EDTA), 40 mmol NaCl, and 0.2% sodium dodecyl sulfate (SDS)] and boiled for 15 min. The supernatant was used as the DNA template. REP-PCR uses consensus primers for the REP sequences found in many bacterial chromosomes, including those of K. pneumoniae. The paired primers REP 1 (5'-IIIGCGCCGICATCAGGC-3') and REP 2 (5'-ACGTCTTATCAGGCCTAC-3') were used to amplify putative REP-like elements in the bacterial DNA. In addition one isolate from the PSICU environment and one from the Respiratory Intensive Care Unit (RICU) with similar antibiograms were also included. We also included four isolates of K. pneumoniae isolated from the blood of patients admitted to PSICU with different antibiograms. A negative control containing all components except the DNA extract, which was replaced with 5µl of sterile distilled H 2 O, was included in each PCR run, to rule out reagent contamination. The procedures for amplification by PCR were followed as described elsewhere. [6] Aliquots (12 µl) of each sample were subjected to electrophoresis in 1.5% agarose gels. Amplified products were detected by being stained with ethidium bromide (EtBr). Strains showing similar banding patterns with not more than three band differences were considered belonging to the same clone.
Results
A cluster of twelve multi drug resistant K. pneumoniaesepticemia caseswas identified at the PSICU from March 2012 to April 2012 based on the antibiogram of the isolates. All the isolates were susceptible to only tetracycline and resistant to cefotaxime, cefoperazone, cefoperazoneandsulbactam, gentamicin, amikacin, ciprofloxacin, nalidixic acid, norfloxacin, cotrimoxazole, nitrofurantoin, imipenem, piperacillinandtazobactam and tigecycline.
Majority of affected patients were infants (58.3%). The commonest underlying disease was tracheo-oesophageal fistula. All the patients had undergone some surgical procedure. Details of the patients are mentioned in Table 1 .
Genotyping of five isolates that were available revealed a similar clone as shown in Figure 1 . Surveillance culture from the bed rails picked up a K. pneumoniae isolate with similar antibiogram, however, on REP-PCR it was found to be different strain. The isolate from a patient in RICU with a similar antibiogram was also found to belong to a different genotype. Other surveillance cultures from either the healthcare workers or the environment failed to pick up any additional source of infection. However, due to immediate action in terms of stringent hand hygiene, surface disinfection with 70% alcohol of all high touch surfaces led to the cessation of the outbreak and no further cases could be picked up in the weeks that followed the spread of this organism.
Discussion
One of the most essential responsibilities of the hospital infection surveillance laboratory is to investigate hospital outbreaks. The benefits of the early detection of an outbreak are decreased morbidity and mortality, lower hospital costs, less number of hospital days etc., After an outbreak is confirmed, stringent measures can be taken to prevent the spread of the infectious agent, better still once the source has been determined. The easiest method for the detection of an outbreak scenario is the laboratory based surveillance in a microbiology laboratory by observing the type of organism being isolated from a particular sample and its similar antibiogram. This however is a crude method, as in any hospital set up there can be multiple strains of the same species with similar antibiogram. Therefore, it is essential to have a robust, highly discriminatory, reproducible and inexpensive typing method with a short turnaround time.
Although, the PFGE is considered the "gold standard" method for molecular typing but is time-consuming, expensive, requires dedicated machines and is very laborious. REP-PCR, however, is a simple, rapid, and less expensive method that has been used to study nosocomial outbreaks of organisms with acceptable reproducibility and discrimination. [6] Hahm and colleagues (2003) compared REP-PCR, multiplex-PCR, PFGE, ribotyping and amplified fragment length polymorphism (AFLP) to characterise Escherichia coli strains, and concluded that REP-PCR and PFGE were the most discriminative DNA fingerprinting methods available. [12] Similarly, Foley and colleagues (2006) reported that REP-PCR, PFGE and multilocus sequence typing (MLST) had better discriminant power than did plasmid profiling and antimicrobial susceptibility testing when subtyping Salmonella enterica serovar Typhimurium strains obtained from various animals. [13] Recently, a semi-automated REP-PCR DNA fingerprinting system has become commercially available. The DiversiLab system (bioMérieux, Marcy e'Etoile, France) uses a microfluidics device to separate REP-PCR amplicon rapidly and reliably, which can be subsequently analysed using web-based DiversiLab software and libraries of fingerprints from several bacteria. [14, 15] In the present study there was a cluster of twelve cases of K. pneumonia septicemia in a PSICU. All the patients had undergone some surgical procedure. All our patients had intravenous lines in place. As twelve cases had occurred in a short span of time, we wanted to investigate this unusual clustering of cases. Only five isolates could be retrieved from our clinical bacteriology laboratory. We extracted the DNA by boiling method, which is rapid, cheap and yields a good quantity of genomic DNA. The supernatant was directly utilised for performing the REP-PCR thereby, saving further time. In the setting of a single day we were able to label the clustering due to a single strain of K. pneumoniae. The other isolates with similar antibiograms but from other units or the environment showed a different pattern by this method.
To conclude, in REP-PCR proved to be a rapid, economical and very useful confirmatory test for strain differentiation with acceptable discrimination and reproducibility. In resource poor settings this molecular method can be put to routine use for the detection and hence, control of nosocomial outbreaks by MDR organisms. 
